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Integrated drcuit and method of cummunication service mapping 



FIELD OF THE INVENTION 

The invention relates to an integrated circuit having a plurality of processing 
modules and an interconnect means for coupling said plurality of processing modules and a 
method for communication service mapping in such an integrated circuit 

BACKGROUND OF TEE INVENTION 

Systems on silicon show a continuous increase in complexity due to the ever 
increasing need for implementing new features and improvements of existing functions. This 
is enabled by tiie increasing density with which components can be integrated on an 
integrated circuit At the same time the clock speed at which circuits ate operated tends to 
increase too. The higher clock speed in combination witii tiie increased density of 
components has reduced tiie area which can operate synchronously within tiie same clock 
domain. This has created flie need for a modular approach. According to such an approach 
flie processing system comprises a plurality of relatively independent, complex modules. In 
conventional processing systems flie systems modules usuaUy communicate to each otiier via 
a bus. As the number of modules increases however, tiiis way of communication is no longer 
practical for tiie foUowing reasons. On tiie one hand the large number of modules forms a too 
high bus load. On flie otiier hand tiie bus forms a communication bottleneck as it enables only 
one device to send data to the bus. 

A communication network forms an effective way to overcome these 
disadvantages. Networks on chip (NoC) have received considerable attention recentiy as a 
solution to tiie mterconnect problem in highly-complex chips. The reason is twofold. First, 
NoCs help resolve tiie electrical problems in new deep-submicron technologies, as fliey 
structure and manage global wires. At tiie same time tiiey share wires, lowering tiieir number 
and increasing tiieir utilization. NoCs can also be energy efiBcient and reliable and are 
scalable compared to buses. Second, NoCs also decoiqjle computation from communication, 
which is essential in managing tiie design of bilUon-transistor chips. NoCs achieve fliis 
decoupling because fliey are traditionaUy designed using protocol slacks, whichprovide well- 
defined interfeces separating communication service usage from service implementation. 
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Using networks for on-chip communication when designing systems on chip 
(SoC), however, raises a number of new issues that must be taken into account. This is 
because, in contrast to existing on-chip interconnects (e.g., buses, switches, or point-to-point 
wires), where the communicating modules are directly connected, in a NoC the modules 
comratmicate remotely via network nodes. As a result, interconnect arbitration changes from 
centralized to disteibuted, and issues like outof order transactions, higher latencies, and end- 
to-end flow control must be handled either by the inteUectual property block (IP) or by the 
network. 

Most of these topics have been already the subject of research in the field of 
local and wide area networks (conaputer networks) and as an intarconnect for parallel 
machine interconnect networks. Both are related to on-chip networks, and many of the results 
in those fields are also appUcable on chip. However, NoC's premises are different firom off- 
chip networks, and, therefore, most of the network design choices must be reevaluated. On- 
chip networks have diflEerent properties (e.g., tighter link synchronization) and constraints 
(e.g., higher memory cost) leading to different design choices, ^ch ultimately affect the 

network services. 

NoCs differ from off-chip networks mainly in their constraints and 
synchronization. TypicaUy, resource constraints are tighter on chip than off chip. Storage 
(i.e., memory) and computation resources are relatively more expensive, whereas the number 
of point-to-point links is larger on chip than off chip . Storage is expensive, because general 
purpose on-chip memory, such as RAMs, occupy a large area. Having the memoiy 
distributed in the network components in relatively smaU sizes is even worse, as the overhead 
area in the memory then becomes dominant. 

For on-chip networl^ computation too comes at a relatively high cost 
compared to off-chip networks. An off-chip network interfece usually contains a dedicated 
processor to unplement the protocol stack up to network layer or even higher, to reUeve the 
host processor from the communication processing. Including a dedicated processor in a 
network interfece is not feasible on chip, as the size of the network interface will become 
coiiq)arable to or larger than tiie IP to be connected \o the network. Moreover, running the 
protocol stack on the IP itself may also be not feasible, because often these IPs have one 
dedicated function only, and do not have the capabiUties to run a network protocol stack. 
The number of wires and.pins to comect network componeiits is an order of 
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NoC coimnunicatioii, they allow wide point-to-point interconnects (e.g., 300-bit links). This 
is not possible off-chip, where links are relatively narrower: 8-16 bits. 

Introducing networks as on-chip interconnects radically changes the 
communication when compared to direct interconnects, such as buses or switches. This is 
because of the multi-hop nature of a network, where communication modules are not directly 
connected, but separated by one or more network nodes. This is in contrast with the prevalent 
existing interconnects (i.e., buses) where modules are directly connected. The implications of 
this change reside in the arbitration (which must chmige from centralized to distributed), and 
in the communication properties (e.g., ordering, or flow control). 

Network on chip are a platform-based design with an aim to reduce the cost of 
system design through re-use of applications and architectures. A platform decouples 
applications and system architectures, by defining a template architecture and programming 
model, i.e. by limiting the freedom in which an application can be implemented on an 
architecture, the interdependence of application and architecture is concentrated and reduced. 
However, the convergence of applications involve an increasing diversity and dynamics in 
resource usage (such as communication and computation patterns), and an increasing need 
for differentiated services. 

Accordingly, the communication infrastructure is a critical component of a 
platform, because it must implement diverse application behaviors with application- 
dependent IPs in an application-independent manner. However, using a NOC for the platform 
interconnect helps solving both problems by integrating heterogeneous IPs in a standard 
fashion. In other words, the NOC services largely define the platform, and it naturally 
provides differentiated services by means of a (partially application-dependent) protocol 
stack. 

Moreover, it is desirable to combine and control many local, perhaps 
autonomous, components in an efficient and flexible manner. However, as the IP blocks or 
modules, which are to be connected operate by modem on-chip communication protocols 
(e.g.. Device Transaction Level DTL, Open Core Protocol OCP, and AXI-Protocol), they 
must be incorporated to the network on chip. 

It is therefore an object of the invention to improve the integration of standard 
processing modules into a network on chip. 

This object is achieved by an integrated circuit according to claim 1, a method 
for communication service mapping in such an integrated circuit according to claim 6, and a 
data processing system according to claim 7. 
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Therefore, an integrated circuit, comprising a plurality of processing modules 
is provided, wlierein at least one first of said processing module requests at least one 
communication service to at least one second processing module based on specific 
communication properties and at least one communication service identification. 
5 Furthermore, an interconnect means is provided for coupling said plurality of processing 
modules and for enabling a connection based communication having a set of connection 
properties. At least one networic interface is associated to said at least one first of said 
processing modules for conttx)lling the communication between said at least one first of said 
plurality of processing modules and said interconnect means. Moreover, said at least one 
10 network inter&ce comprises a mapping means for mapping the requested at least one 

communication service based on said specific communication properties to a connection 
based on a set of connection properties according to said at least one communication service 
identification. 

Accordingly, a seamless integration of the processing modules into a 
15 network on chip is achieved. 

According to an aspect of the invention said mapping means is arranged in 
said at least one network interface, such that the processing modules can continue with their 
dedicated operations without having to deal with the mapping of services. 

According to an aspect of the invention said communication service 
20 identification comprises at least one communication thread, wherein said at least one 

conMnunication thread is mapped to at least one connection based on a set of connection 
properties. 

According to a further aspect of the invention said communication service 
identification comprises at least one address range in said at least one second processing 
25 module, wherein said at least one address range is mapped to at least one connection based 
on a set of connection properties. 

The invention is also related to a method for communication mapping of 
processing in an integrated circuit, having a plurality of processing modules, wherein at least 
one first of said processing modules requests at least one communication service to at least 
30 one second processing module based on specific communication properties and at least one 
communication service identification. Said plurality of processing modules are coupled by an 

. - . interconnect means and enabling-a connectioiLbased.communication haying a set of 

cOTire"Ctton~propiBrtfeBr^ 

processing modules and said interconnect means is controlled by at least one network 
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interface associated to said at least one jBrst of said processing modules. The requested at 
least one commnnication service based on said specific communication properties is mapped 
to a connection based on a set of connection properties according to said at least one 
communication service identification. 

The invention is also related to a data processing system comprising a plurality 
of processing modules is provided, wherein at least one first of said processing module 
requests at least one communication service to at least one second processing module based 
on specific communication properties and at least one communication service identification. 
Furthermore, an interconnect means is provided for coupling said plurality of processing 
modules and for enabling a connection based communication having a set of connection 
properties. At least one netivork inter&ce is associated to said at least one first of said 
processing modules for controlling the communication between said at least one first of said 
plurality of processing modules and said interconnect means. Moreover, said at least one 
network interfece comprises a mapping means for mapping the requested at least one 
communication service based on said specific communication properties to a connection 
based on a set of connection properties according to said at least one communication service 
identification. 

Therefore, the mapping may also be implemented in a system with several 
different integrated circuits. 

The invention is based on the idea to offer differentiated services for 
protocols such as DTL, MTL, AXI, and OCP, by mapping the identification means of these 
protocols to connections. The identification means in the existing protocols are: 
communication threads and addresses, i.e. the threads or addresses axe mapped to 
connections through the interconnect based on specific connection properties. 

Further aspects of the invention are described in the dependent claims. 

These and other aspects of the invention are apparent from and wiU be 
elucidated with reference to the embodiment(s) described hereinafler. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a basic block diagram of a network on chip according to a first 
embodiment of the invention. 

Fig. 2A and 2B show a basic representation of a block diagram of an adapter 
of Fig. 1 associated to a master and a slave, respectively , 
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Fig. 3 shows a basic representation of a block diagram of a network interface 

of Fig. 1, and 

Fig. 4 shows a basic representation of a block diagram of a network on chip 
according to a further enibodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following embodiments relate to systems on chip, i.e. a plurality of 
modules on the same chip (including e.g. system m a package, multi-die modules) or on 
different chips, cormnunicate with each other via some kind of interconnect. The interconnect 
is embodied as a network on chip NOC, allowing cormminication between all 
aforementioned modules. The network on chip may include wires, bus, time-division 
multiplexing, switches, and/or routers within a network. At the transport layer of said 
network, the communication between the modules may be performed over connections. A 
connection is considered as a set of channels, each having a set of connection properties, 
between a first module and at least one second module. For a connection between a first 
module and a single second module, the connection comprises at least one channel, namely 
one fi-om the first module to the second channel, i.e. the request channel, and an optional 
second from the second to the first module, i.e. the response channel. The request channel is 
reserved for data and messages fi-om the first to the second, while the response channel is 
reserved for data and messages from the second to the first module. However, if the 
connection involves one first and N second modules, 2*N channels can be provided. The 
connection properties may include ordering (data transport in order), flow control (a remote 
buffer is reserved for a connection, and a data producer will be allowed to send data only 
when it is guaranteed that space is available for the produced data), throughput (a lower 
bound on throughput is guaranteed), latency (upper bound for latency is guaranteed), the 
lossiness (dropping of data), transmission termination, transaction completion, data 
correctness, priority, or data delivery. 

Fig. 1 shows a network on chip according to a first embodiment. In particular, 
two master modules M and a slave module S each with an associated network interface NI 
are depicted. Between network interfaces and its associated master M and slave S an adapter 
unit A is arranged, respectively, wherein the adapter units A may also be arranged in the 
network interfece. Each module M, S is connected to.a network.N. via its MSpciated network _ _ 

interface lSBrre^^i^ely , i.e. t he ne twork4nterfaces^N^e-usedras-inteFfe6es4>etwejen^e 

master and slave modules M, S and the network N. The network interfeces NI are provided to 
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manage the conunuriication between the respective modules M, S and the network N, so that 
the modules can perform their dedicated operation without having to deal witii the 
communication with the network or other modules. Here, the two masters are implemented as 
a CPU and an IP block and the slave is implemented as a memory. 
5 The network N may be comprised of a plurality of interconnected network 

routers R. The routers R can be randomly connected amongst themselves (multiple links 
between routers are also possible) and to the network interfeces (i.e., there are no topology 
constraints). The routers R transport packets of data Gxym one network inter&ce NI to 
another. Such a packet consists of one or more flits, where a flit is the minimal transmission 
10 unit. 

The modules as described the following can be so-called intellectual property 
blocks IPs (computation elements, memories or a subsystem which may intemally contain 
interconnect modules) that interact with a network at said network interfaces NI. A network 
inter&ce NI can be connected to one or more IP blocks. Similarly, an IP can be connected to 

15 more than one network interfaces. 

The network on chip offers differentiated services based on connections. A 
connection describes a communication between one master and one or more slaves, with an 
associated service level, such as fifo transaction ordering, and maximum latency. 
Connections must be created stating the requested service level. The request for the 

20 connection are either accepted or rejected. Coimection acceptance may lead to resource 
reservations in the network, e. g. buffers or a link bandwidth percentage. After usage, the 
connection is closed and these resources are freed. Different connections are created and 
closed independently, possibly at different points in time. The configurations thereof can be 
computed at compile time (i. e. off-Une), or at run time. 

25 A master module M requests a communication service, i.e. a request is issued 

to the slave module S. This request may comprise a command as well as some data. The 
slave S receives the request and performs the respective processings based on the received 
conmouand and returns a response possibly also with some data. The adapter units A serve to 
connect the IP modules and thdr communication protocol to the network inter&ce which in 

30 tum serve to connect to the network N. In other words, the adapter units A translate the 
requested communication service into messages msg, which are processed by the network 
interface NI and are translated into flits fit to be transmitted over the network N, in particular 
the adaptor unit A maps the identification means of these protocols to connections. The 
identification means in the existing protocols are: communication threads and addresses, i.e. 
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fhe threads or addresses are mapped to coiineclions through the interconnect based on 
specific connection properties. 

Once a connection has been created, the master initiates transactions by means 
of requests which zero or more slaves execute, perhaps leading to a response. Examples of 
5 transactions are read, write, acknowledged write, test and set, and flush. By oiSering these 
transactions the transaction model is similar to existing bus protocols, to ease migration of IP 
from current interconnects to NOCs. However, to be able to take full advantage of increased 
NOC performance, transactions can also be pipelined, split, and posted. 

The connections may comprise the following services, or connection 
10 properties: 1) data integrity, 2) transaction ordering, 3) transaction completion, 4) 

connection flow control, and 5) connection throughput, latency, and jitter. A connection 
can request any combination of these properties (e. g. a throughput guarantee, flow control, 
but no transaction ordering). 

A connection may be based on a time-division multiplexed circuit-switching 
IS approach, where one or more circuits are set up for a connection. This requires a logical 
notion of synchronicity, where all routers and NIs are in the same slot. Circuits are created 
by reserving consecutive slots in consecutive routers/NIs. Accordingly, the circuits are 
pipelined, in the sense that if a circuit is set from router R to router R% and slot s is 
reserved at router R, then slot s + 1 must be reserved at router R'. On these circuits, data 
20 received in one slot will be forwarded to the next router/NI in the next slot. 

The network interfaces NI are responsible for packetization/depacketization, 
for implementing the connections and services, and for offering a standard interface (e.g., 
AXI or OCP) to the IP modules connected to the NoC. In particular, the network interfaces 
NI may implement adapter units A to existing on-chip protocols, such as AXI, OCP and 
25 DTL, to seamlessly connect existing BP modules to the NoC. These adapter units A may 
also be arranged between the IP blocks and their associated network interfeces. 

Fig. 2A and 2B show a block diagram of the adapter units of Fig. 1 
associated to a master M and a slave S, respectively. These adapter units A may also be 
considered as shells to map the communication services of an IP block to an network on 
30 chip environment by implementing (a simplified version of) a communication protocol 

such as AXI. Alternatively, (a simplified version of) any other communication protocol like 
- OCP, DTLj or MTL nmy be implemented. The dieUs A comp 

and a desequentiallzing unit"^es"e"qrr^sp"e"CtivelyrTh 

associated to a master as shown in Fig. 2A is to sequentialize commands cmd and their 
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flags flag, addresses adr, and write data wr__data in request messages msg, and to 
desequentialize messages msg into read data rd^data, and write responses wr_j:esp. The 
basic operation of a shell associated to a slave as shown in Fig. 2B is reversed to that of the 
shell according to Fig. 2B. 
5 In Fig. 3 a block diagram of a network interface NI according to a second 

embodiment is shown. The network interface NI according to the second embodiment may 
be used in the network on chip of Fig. 1. In this embodiment the adapter units or the shells 
are implemented as part of the network interface NI. The network interface NI provides a 
conversion of the packet-based communication of the network N to the higher-level 

10 protocol (AHB, DTL, MTL) that the IP modules of Fig. 1 use. 

In particular, the network inter&ce comprises a network interface kernel NI- 
two adapter units AXI_A, DTL_A, a multicast unit MC and a narrowcast unit NC. The 
operation of the network interface is split into two parts, namely the network interface 
kernel NI^K, and the network interface shells or adapter units. The network interface kemel 

15 NI_K packetizes messages and schedules them to the routers, implements the end-to-end 
flow control, and the clock domain crossing. Moreover, the network interface shells or 
adapter units implement the connections (e.g., narrowcast, multicast), transaction ordering, 
and other higher-level issues specific to the protocol offered to the IP blocks. Therefore, the 
network interface NI comprise four network interface ports NIP, namely two DTL and two 

20 AXI ports. All ports NIP provide peer-to-peer connections to associated IP blocks based on 
a DTL and AXI communication protocol (not shown in Fig. 3). 

With the NI kemel peer-to-peer connections (i.e., between on master and one 
slave) can be supported directly. These type of connections are useflil in systems involving 
chains of modules communicating peer-to-peer with one another (e.g., video pixel 

25 processing). 

To provide conversions to other protocols, the shells are provided around the NI kemel. 
Note that these shells add specific fimctionality, and can be plugged in or left out at design 
time according to the respective requirements. 

In other words, the network on chip offers high-level services, such as 
30 transaction ordering, throughput and latency guarantees, and end-to-end flow control based 
on connections through the network. The throughput/Latency guarantees are implemented 
using pipelined time-division-multiplexed circuit-switching. The network interfaces have a 
modular design, composed of kemel and shells. The NI kemel provides the basic 
fimctionality, including arbitration between connections, ordering, end-to-end flow control. 
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packetization, and a link protocol with the router. Shells implement additional 
functionality, such as multicast and narrowcast connections, and adaptors to existing 
protocols, such as AXI or DTL. All these shells can he plugged in or left out at instantiation 
time according to the needs to optimize area cost. 
5 In the following the operation of the adaptor units A, i.e. the shells, are 

described in more detail for IP block communication via communication threads. A 
communication thread can be directiy mapped on a connection, i.e. one thread to one 
connection. Where communication threads are used to identify traflBc classes of a 
communication based on specific communication parameters, such a thread and the 

10 associated traf&c class can be mapped to a connection based on specific corresponding 
connection properties 

To exemplify the above, two communication threads identifying two traffic 
classes, namely one to a fast memory, and the other on a slow memory, may be considered. 
The thread identifying the fast traffic class can be mapped to a connection configured to 

15 guarantee high bandwidth, while the slow traffic class can be mapped to a connection with 
a low guaranteed bandwidth. Additionally, further properties can be specified, e.g., if a 
memory is present in the network on chip which is fest enough to consume any burst of 
incoming data, there may not be a necessity for end-to-end flow control for writes between 
the data producer and the memory. However, in a case for a slow memory in the network 

20 on chip, end-to-end flow control could be needed to prevent data loss caused by the slow 
consumption of data. 

Moreover, multiple communication threads may alternatively be mapped to a 
single connection. This can be advantageous as resources can be utiUzed more efficiently 
by sharing them across multiple communication threads, and as related but different traffic 

25 is synchronized. Accordingly, communication on several communication threads can be 
associated a single set of properties. For example, when multiple data streams are sent to 
the same destination, and all require guaranteed throughput, they can be mapped to a single 
connection offering an aggregate guaranteed throughput. 

Fig. 4 shows a basic block diagram of a network on chip for illustrating the 

30 operation of the mapping of IP block communication via address ranges to connections. 
The network on chip comprises a noaster M and two slaves SI , S2 each being connected to 

. ^ a network via a network interface NI, -respectively. The two slaves Sl, S2-are implemented - 

asiaa^OTiesTWhereirthe"^^ 

second slave S2 comprises the address range 8000 - FFFF. Accordingly, the network 



PHNL040287EPP 



11 08.03.2004 
interface NI associated to the master M may map the communicatioii to the first slave SI, 
i.e. to the address range 0000 - 7FFF, to a connection with the connection id cid=0 and the 
communication to the second salve S2, i.e. to the address range 8000 - FFFF, to a 
connection with the connection id cid=l . 
5 Hence, protocols where there are no communication threads (e.g., DTL, 

MTL), address ranges can be mapped to specific connections. An address range can 
identify one or more slave modules, or a memory region within a slave module, e.g. a 
buffer used in some particular communication . 

The above described mapping of address ranges to a connection can for 

10 example be ajiplied to an Eclipse shell. Here, streams of data between modules are mapped 
on memory buffers. Producer and consumer modules read and write the streams via a shell 
using an identifier. The address generation and synchronization is performed in Ihe shell. 
Each stream of data has a predefined buffer in the memory, and, hence, a predefined 
address range associated in the shell. Consequently, based on the addresses generated by 

15 the shell, a network interface can identify each stream, and map it to the right connection 
having connection properties. 

Address to connection mapping is also possible in thread-based systems. 
Address ranges are mapped to connections, and thread identifiers are used for trafSc 
ordering within connections. 

20 The communication of the IP block described above may be implemented by 

existing protocols like, DTL Device Transaction Level (DTL) Protocol Specification, MTL 
Protocol Specification, AMBA AXI Protocol Specification, OCP Intemational Partnership, 
Open Core Protocol Specification, or the like. 

Summarizing it can be said, that the above described mapping is relevant for 

25 conmiunication protocols which do not include the notion of connection, but are 

implemented with an interconnect supporting connections (e.g., /Ethereal network on chip). 
The advantage is that it enables the use of connections for protocols without the notion of 
connection, allowing the configuration of differential services for different traffic classes. 
Backward compatibility of on-chip networks is achieved, by means of the adaptor 

30 units/shells to enable exiting protocols, such as DTL, AXI and OCP, to use differential 
services as offered by a connection based interconnect, such as an on-chip network. 

Therefore, a system may be provided comprising a plurality of components 
communicating via a communication facility which at least comprises some identification 
means to identify the address of a destination and may additionally comprise thread 
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information. In addition, the system comprises a mapping facility to map a range of 
addresses or a thread information to connection data. The connection data comprises 
specifications for data transport such as best effort or guaranteed throughput, the maximum 
allowed jitter, the maximum allowed latency, flow control Y/N, or ordering Y/N. If a 
message is sent to a particular address range in the system, or belongs to a particular thread, 
a connection is assigned to assure that Hie message is transmitted via a particular set of 
transmission requirements. 

It should be noted that the above-mentioned embodiments illustrate rather than 
limit the invention, and that Uiose skilled in the art will be able to design many alternative 
embodiments without departing from the scope of the appended claims. In the claims, any 
reference signs placed between parentheses shall not be construed as limiting Hie claim. The 
word "coniprising" does not exclude the presence of elements or steps other than those listed 
in a claim. The word "a" or "an" preceding an element does not exclude the presence of a 
plurality of such elements. In the device claim enumerating several means, several of these 
means can be embodied by one and the same item of hardware. The mere feet that certain 
measures are recited in mutually different dependent claims does not indicate that a 
combination of these measures cannot be used to advantage. 

Furthermore, any reference signs in the claims shall not be construed as 
limiting the scope of the claims. 
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CLAIMS: 



1. Integrated circuit, comprising: 

a plurality of processing modules (M, S), wherein at least one first of said 
processing modules (M) requests at least one communication service to at least one second 
processing module (S) based on specific communication properties and at least one 
communication service identification, 

an interconnect means (N) for coupling said plurality of processing modules 
(M, S) and for enabling a connection based communication having a set of connection 
properties , 

at least one network interface (MI) associated to said at least one first of said 
processing modules for controlling the communication between said at least one first of said 
plurality of processing modules (M) and said interconnect means (N), and 

a mapping means (A) for mapping the requested at least one communication 
service based on said specific communication properties to a connection based on a set of 
connection properties according to said at least one communication service identification. 

2. Integrated circuit according to claim 1, wherein 

said mapping means (A) is arranged in said at least one network inter&ce (NI). 

3. Integrated circuit according to claim 1 or 2, wherein 

said communication service identification comprises at least one 
communication thread, 

wherein said at least one communication thread is mapped to at least one 
connection based on a set of connection properties. 

4. Integrated circuit according to claim 1, wherein 

said communication service identification comprises at least one address range 
in said at least one second processiag module (S), 

wherein said at least one address range is mapped to at least one connection 
based on a set of coimection properties. 
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5. Integratjed circuit according to claim 3, wherein 

said communicatiQn service identification further comprises at least one 
address range in said at least one second processing module (S), 
5 wherein said at least one address range is mapped to at least one connection 

based on a set of connection properties. 

6. Method of communication service moping in an integrated circuit, having a 
plurality of processing modules (M, S), wherein at least one first of said processing modules 

10 (M) requests at least one communication service to at least one second processing module (S) 

based on specific communication properties and at least one communication service 

identification, conq)rising the steps of: 

coupling said plurality of processing modules (M, S) by an interconnect means 

(N) and enabling a connection based communication having a set of connection properties, 
15 controlling the commimication between said at least one first of said plurality 

of processing modules (M) and said interconnect means (N) by at least one network inter&ce 

(NI) associated to said at least one first of said processing modules, 

mappiQg the requested at least one communication service based on said 

specific communication properties to a connection based on a set of connection properties 
20 according to said at least one communication service identification. 

7- Data processing system, comprising 

a pluraUty of processing modules (M, S), wherein at least one first of said 
processing modules (M) requests at least one communication service to at least one second 
25 processing module (S) based on specific communication properties and at least one 
cotDmunication service identification, 

an interconnect means (N) for coupling said pluraUty of processing modules 
(M, S) and for enabling a connection based communication having a set of connection 
properties , 

30 at least one network inter&ce (NI) associated to said at least one fibrst of said 

processing modules for controlling the communication between said at least one first of said 
— pliHaUty of processing modules 
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a mapping means (A) for mapping the requested at least one communication 
service based on said specific communication properties to a connection based on a set of 
connection properties according to said at least one communication service identification. 
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ABSTRACT: 



An integrated circuit, comprising a plurality of processing modules (M, S) is 
provided, wherein at least one first of said processing modules (M) requests at least one 
communication service to at least one second processing module (S) based on specific 
communication properties and at least one communication service identification. 
5 Furthermore, an interconnect means (N) is provided for coupling said plurality of processing 
modules (M, S) and for enabling a connection based communication having a set of 
connection properties. At least one network interface (NT) is associated to said at least one 
first of said processing modules (M) for controlling the communication between said at least 
one first of said plurality of processing modules (M) and said interconnect means (N). 
10 Moreover, a mapping means (A) is provided for mapping the requested at least one 

communication service based on said specific communication properties to a connection 
based on a set of connection properties according to said at least one communication service 
identification. 
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